Alterations of monoamines in specific central autonomic nuclei following immunization in mice.
At the peak of an immune response (Day 4 following immunization) in mice, norepinephrine (NE) was selectively decreased in the paraventricular nucleus (PVN) of the hypothalamus. At times before (Day 2) and after (Day 8) the peak immune response, no changes in NE were found in this nucleus. Decreases in NE were not seen in other hypothalamic sites or in the A1 cell group of the medulla, which sends noradrenergic projections to the hypothalamus, suggesting that the effect is selective and regional. Morphometric evaluation of varicosities revealed no alterations in density of catecholamine-containing varicosities in the PVN, further suggesting that the decrease in NE is a metabolic effect and not a loss or redistribution of fibers. NE also was decreased in the hippocampus on Day 2 at the rising phase of the immune response. In addition, alterations in serotonin levels were found in the brain during an immune response. Serotonin was decreased in the hippocampus on Day 2, was decreased in the PVN and supraoptic nucleus on Day 4, and was increased in the nucleus tractus solitarius (NTS) on Day 2. These results support the presence of a functional link from the activated immune system to central autonomic nuclei interconnecting the hypothalamus, the limbic system, and the autonomic nervous system. In view of the role of the PVN in corticotropin-releasing factor secretion and regulation of autonomic outflow, evidence from lesion studies for hippocampal involvement in immune regulation, and a key role for NTS in regulation of autonomic outflow, the present findings reinforce the potential importance of these brain regions in reciprocal communication between the nervous and immune systems.